Cholesterol biosynthesis and its regulation in dissociated cell cultures of fetal rat brain: developmental changes and the role of 3-hydroxy-3-methylglutaryl coenzyme A reductase.
Primary cultures of cells dissociated from fetal rat brain were utilized to define the developmental changes in cholesterol biosynthesis and the role of 3-hydroxy-3-methylglutaryl coenzyme A (HMG-CoA) reductase in the regulation of these changes. Cerebral hemispheres of fetal rats of 15-16 days of gestation were dissociated mechanically into single cells and grown in the surface-adhering system. Cholesterol biosynthesis, studied as the rate of incorporation of [14C]acetate into digitonin-precipitable sterols, was shown to exhibit two distinct increases in synthetic rates, a prominent increase after 6 days in culture and a smaller one after 14 days in culture. Parallel measurements of HMG-CoA reductase activity also demonstrated two discrete increases in enzymatic activity, and the quantitative and temporal aspects of these increases were virtually identical to those for cholesterol synthesis. These data indicate that cholesterol biosynthesis undergoes prominent alterations with maturation and suggest that these alterations are mediated by changes in HMG-CoA reductase activity. The timing of the initial prominent peak in both cholesterol biosynthesis and HMG-CoA reductase activity at 6 days was found to be the same as the timing of the peak in DNA synthesis, determined as the rate of incorporation of [3H]thymidine into DNA. The second, smaller peak in reductase activity and sterol biosynthesis at 14 days occurred at the time of the most rapid rise in activity of the oligodendroglial enzyme, 2':3'-cyclic nucleotide 3'-phosphohydrolase (CNP). These latter observations suggest an intimate relationship of the sterol biosynthetic pathway with cellular proliferation and with oligodendroglial differentiation in developing mammalian brain.